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starting from 
Rietveld's Cartesian Node 
When 3 sticks are placed perpendicular to each other, touched at its sides, along the Cartesian 
coordinates, the composition is the famous node raised by Gerrit Thomas Rietveld. The concept to 
elongate & continue along the 3 axes enables repetition of the nodes. By gliding the nodes along the 
length of the axes and stopping at the desired position, boundaries thus space formed. 
The possibility of starting from one tiny point of concept to the unlimited extent of solutions in 
defining space has aroused my interest. Are there any alternatives to speak for the same concept? 






Brick vs Wood: Integration 
Whole Chair by David Landess 
Inspired by the modular bricks 
concept, the creator used blocks 
of cherry wood to formulate the 
furniture 
Wood: Material Study 
0 O b j e c t i v e s 
• To understand the property, use, type and expression 
2.0 P r o p e r t i e s o f W o o d 
• Good insulating material 
Softwood Hardwood Clay brick Concrete 
Thermal conductivity 
(W/mk) 
0.13 0.20 0.44 1.80 
Minor thermal expansion as compared with concrete or steel 
Withstand compressive & tensile force 
(at direction parallel to the grain pattern) 













2 M o i s t u r e C o n t e n t 
High moisture content would attract insect or fungi, hence jeopardizing 
structural stability 
All wood products has to be dried up inkiln to reduce moisture content 
Wooden boards extracted from different position of the tree trunk has 
different degree of distortion 
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3 .0 W o o d S p e c i e s 
3 S o f t w o o d 
Douglas Fir Spruce Pine 
条 
Application Internal use,flooring, veneer European building timber, internal 
use, framing & core, veneer 
flooring, plywood 
Density kg/m^ 530 450 550 
Resistance to 
fungal & insect 
attack 
moderate low low 
Growing re-
gions 
West coast of North America, 
Europe 
Europe Central America, Southern & 
southeastern North America 
Western Red Cedar Fir 
Application Internal & external use with good 
dimensional stability, shingles 
Internal uses,fittings & linings, in-
ner layer of plywood 
Density kg/m- 390 450 
Resistance to 
fungal & insect 
attack 
high low 
Growing regions Northwestern North America Central & southern Europe 
3.2 H a r d w o o d 
Maple Oak Beech 
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Application Fittings, decoration, furniture, 
kitchen equipment, musical 
instruments 
Internal & external uses, storage 
barrels, high quality veneer 
Internal uses, parquet flooring, 
veneer 
Density kg/m^ 655 700 720 
Resistance to 
fungal & insect 
attack 
very low high low 
Growing regions Europe to Asia minor Europe Europe 
Merbau Teak 
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Application Good dimensional stability,floor-
ings, work benches, shipbuilding 
furniture,floorings, internal & ex-
ternal usses, laboratory fittings 
Density kg/m^ 850 650 
Resistance to 
fungal & insect 
attack 
very high very high 
Growing regions Southeast Asia, Papua New 
Guinea 
Southeast Asia 
W o o d P r o d u c t s 
• Laminated board 
• Particalboard 




Stack of boards piling at 90 deg. to each other 
Glued together under pressure and heat 




4.2 Pa r t i c a I boa rd 
Produced from small timber particles; mainly residues from 
forestry 
Mixed with organic binders and pressed under high tem-
perature 
Used for stiffening floors and walls, partition & sheathing 
O r i e n t e d s t r a n d b o a r d (〇SB) 
Formulated by long, flat strand 75-130 (L)x35mm (W) x 
0.6mm THK. 
Strand direction parallel with the length of the board at 
outer layer and transverse to it in the middle layer 
Load-bearing and bracing planking to wall, floor and roof 
4.3 i b r e b o a r d 
Mixture of prepared long wood fibres and fillers, pressed 
together under water, pressure and heat 
No binders required 
Grain structure of the wood disappear 
Interior fitting-out works, roof decking and fillings 
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M e d i u m D e n s i t y Fi b r e b o a rds 
Developed in USA in the 70s 
Resolve the wood into fibres under a heating process; the 
fibrous pulp hence bonded together, without any further 
binder 
Act-like solid timber 
Same strength in either orthogonal direction 
M. 
Precedent Study 
Three Timber Houses with three different structural systems 
Forestry & Community Centre in Castrisch 
by Rolf Gerstlauer & Luger Molne 
Hierachy of structural components 
Joint Form 





joint type 2 
House near Bad Tolz 
by Dietrich &Thomas Jocher 
Erection of the Facades with non-aligning gridlines 
Weekend House in Vallemaggia 
by Roberto Briccola 
• Repeating framing 
Initial Study 
How many combinations can I get from 3 sticks? 
Methodology 
point line plane 
〇 〇 
〇 〇 〇 
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0 3 - s t i c k C o m p o n e n t 
The simplest configuration. The works demonstrate how the variations of position of the 
sticks would affect their composition principles. 
mm 
B H y B 
The above exercise illustrates the connecting relationship of 3-stick in orthogonal direction. 
They varies from "touching';"embedded'; to "protruding': 
I 
4 3 - s t i c k C o m p o n e n t 
plan 
elevation 
3 - s t i c k C o m p o n e n t 5 
3 S u m m a r i s e d P r i n c i p l e s 
This exercise would be indefinitely continued, trying with 6,7,8 sticks .... However, the 
following principles are deducted as guidelines: 
• No matter the no. of sticks are, they all lie along the orthogonal direction. 
• Any newly-added stick must physically be attached to the other 2 axes of sticks. 
• Each stick can at most in contact with the other 2 axes for 6 sticks 
Development 
The Module 
2.0 A s s e m b l e P r o c e s s 
2 types of Modules are discovered. The assembly mechanism is illustrated below. 
Module A (inward configuration) 
4 identical Units 2 diagonal Units rotate 90 deg. 
clockwise 
2 components formed into Units aligning on the same 
column connected together 
Module B (outward configuration) 
4 identical Units 2 diagonal Units rotate 90 deg. 
clockwise. This time, these are the 
other 2 Units to rotate. 
2 components formed into Units aligning on the same 
column connected together 
Module A (inward configuration) Module B (outward configuration) 
2 M i r r o r I m a g e o f M o d u l e 
The notional difference between the 2 would be the direction of rotation of the Units. 
It is not a big issue at this stage; but it would required both modules when large-scale 






2.2 S t a b i l i t y o f M o d u l e s 
Using different organization principles would form 2 modules, Module A & Module B. The 
followings are some basic observations. 
Module A 
Module A demonstrated a rigid 
composition from the Units. It 
would not seperate when an 
singular force applied to the 
Module; nor it would not fall apart 
when it was lifted up at one point. 
Module B 
Module B cannot resist any 
singular force applied to the 
beams. Force applied to one end 
of the beam will trigger from one 
Unit, to the other, and then to 
the whole Module. It collapsed. 
Moreover, the Module cannot 
even be lifted up from any one 
point. 
2.3 D i s a s s e m b l e M o d u l e A 
One reason that accounted for the rigidity of Module A would be the restricted direction of 
disassembly of the Module. It remained tight when diagonal force was applied. The only 
way to disassemble the Module is to follow the orthogonal direction. 
L e v e r Beam S y s t e m 
If we consider the function of a Unit in a Module (refer to the transparent Unit as below), the 
top beam is supported by a beam below from another Unit. However, the bottom beam of 
the same Unit supports another beam from the third Unit. As such, all beams are mutually 
supported from other Units, in the windmill direction. 
2.5 T w o E l e m e n t s : F i x i n g & S u p p o r t i n g 
Apart from the force transmission as discussed before, rigidity of the Module is contributed 
by 2 kinds of elements, namely supporting & fixing. Horizontal beams act as the support 
element, while the vertical elements act as fixing one. 
# 




Testing model without 
vertical fixing elements 
Fig. 2 
Module B. When horizontal 
force is applied to one end 
of a beam, the movement of 
the inner vertical element is 
blocked by the lower beam 
from the Unit on the left. The 
moment induced is again 
blocked by another vertical 
element, and so on. As such 
the whole Module remains 
rigid. 
Fig.3 & 4 
Both figures demonstrate 
when uplift (fig. 3) and 
horizontal (fig.4) force are 
applied to the testing model, 
the Module departs and 
cannot maintain its rigidity; 
thus proofing the importance 
of the vertical fixing elements. 
The Form 
3 .0 A s s e m b l y P r o c e s s 
2 X 2 Modules (Module A) 
The fundamental assembly principle is to connect the Modules columns by columns, and 
then rows by rows; so that they can be fitted in. 

# 
3 x 3 Modules (Module A&B) 

3 R i g i d i t y o f t h e " M o d u l e s " 
It shows when only 2 Modules (2 x 1 configuration) (fig.1) are joined together in a linear 
fashion, the other one will topple if they are lifted up at one point. However, when one more 
row of Modules (2x2 configuration) (fig.2) is introduced to it, the whole becomes rigid 
fig.2 
3 .2 S e c t i o n a l D r a w i n g s 
n n 
El 










4 . 0 O r g a n i z i n g P r i n c i p l e s 
The following graphics illustrate the basic principles in multiplying the Modules. 
Whole Module Increment 
This is the original fashion in building up the Modules. 
Half Module Increment 
The Modules multiply around the perimeter of the 
original one. One can easily notice the layers of rings 
growing out, in a windmill fashion 
9 9 9 9 9 
8 5 5 5 6 
8 4 1 2 6 
8 4 3 3 6 










If we interpret the increment of the 
modules into ascending numbers, the 










Potential of the Modules 
Multiple Units can span a long distance without physical connectors 
High level of mobility since the Units can be assembled & disassembled as desired 
The Fixing elements would act as the extension to the vertical direction, which induce 
the capability of growing not only in 2D, but in 3D way 
If the group of modules are turned up-right, the sense of envelop or wall evolves. The 
structure would then create an enveloped space 
5.0 Spanning the Modules 


5 R e v i s e d F o r m 
Weight plays a crucial factor in the last example. Bending becomes obvious when the 
spanning is 5 modules. The following form comes from the Unit where the upper & lower 
vertical elements are trimmed. A flat slab evolved. With reduced weight, it showed a better 
spanning performance. 

6 .0 D e v e l o p i n g a l o n g t h e Z - a x i s 
So far, the development concentrated on horizontal perspectives. The followings were 
some trials when the stacking turned into vertical direction. 
\\ • 
7.0 M i s c e l l a n e o u s 
Back to the Unit 
The Unit 
If we consider the horizontal element as beam, 
the vertical one would then be treated as fixing or 
anchoring element to keep the beams in position, to 
resist the rotational force induced by the beams. 
8.0 C o n n e c t i o n S t u d y 
Examining each Unit, there are altogether 5 touching surfaces for the 3 no. of sticks. Of 
which, studies on glue (chemical) and pin joints (mechanical) are carried out for connecting 
the sticks. 
Aim: Search for the solution for future construction of the Unit 




No. of pins: 5 No. of glue surface: 0 
This is the most rigid mechanical joints. Every 
surface in contact is connected by pins. 
No. of pins: 4 No. of glue surface: 0 






No. of pins: 3 No. of glue surface: 0 
The following 3 similar types were tested with 3 
pins, which are the minimum no. of pins to hold 
the Unit, without glue applied. However, the 
Units could not maintain its shape when shear 
force applied. It has no future. 
IIJ 
Type 4 
No. of pins: No. of glue surface: 2 
Only the center pin remained. 2 other surfaces 
are connected by glue. Though the Unit could 
rotate in one direction;the module remained 
rigid to get tight. 
8 I l l u s t r a t i o n 
The following 3 types of connection method has shown potential for future construction 
purposes. Study models were built to demonstrate the components and procedures of 




For this type, the Unit is 
actually divided into 2 
smaller units; instead of 4 
individual elements. They 
are connected by the center 
pin joint. 
Proportion Study 
9.0 S t u d y 
czr 
SI 
1 ： 3 
C r i r IT 
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9.2 M o d u l e s S c a l e d t o F i x e d S p a n 
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0 .0 S u p p o r t P o s i t i o n 
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0 .2 L o a d T e s t w / H a r d F o a m 
A m p l i f y i n g t h e C r i t i c a l M o m e n t 
m o L 
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0 .4 L o a d i n g S e q u e n c e 
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0.5 B r e a k i n g 
Structural Development 





Increment by half of the Module 
Option C 
Increment by individual sticks 
C o r n e r S t u d y 
4 types of joints 









2 .0 R u r a l A r e a 
Function: Pavillion or Rain shelter 
Nice view & merge with the surroundings 
No frequent usage 
Location: Lung Ha Wan in Clearwater Bay 
Location: Tai Au Mun in Clearwater Bay 
2 I n s i d e a Pa 
As a landmark to the park 
Pa (1) 
Park (2) 
Located aside a pond w/ a pavillion 
Medium scale construction 
Located on a gental slope 
Open land 
An existing sports ground 
Surround by greenery and open land 
aa 
& 4 3 Pa 
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12.2 R e p l a c e m e n t 
R e p l a c e m e n t o f a " p o d i u m " p a r k in M e i Foo 
• Podium park - A typical facility in this old private estate 
• New atmosphere?? 
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R e p l a c e m e n t o f an e x i s t i n g p a r k 
• An existing small-scale park serving the neigborhood 
• Can it bring a better environment over the existing one?? 
2.3 As a G a t e w a y 
Built as a welcoming entrance 
Built on a running staircase 
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U r b a n 
Semi-Permanent 
Communal facility for the neighborhood 
E m p t y L o t 
• Nice view to a local park 
• Large scale construction 
A l o n g a Busy S t r e e t 
Located inside the busy district 
Multiple small scale structures 
Served as booths & installations 
for exhibition purposes 
n s i d e t h e C a m p u s A r e 2.5 
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Chosen Site 
3.0 P a t h t o H a n g S e n g H a l l , U n i t e d C o l l e g e , CUHK 
3 S t r u c t u r e s to be b u i l t f o r t h e i l l u s t r a t i o n of t h e 
p r o p o s e d s t r u c t u r a l s y s t e m 
• One Tower ( > 2 storey) to demostrate "height" 
• One flat single storey building to demostrate "span" 
• One Wall to demostrate the modular property 
Each structural elements, 
configured in windmill orientation, 
& employing simple tongue 
& groove as jointing system, 
achieved a long span structure. 
Every structural grid touching the 
ground served as opening & view 
to outside. 
L o n d o n ( 2 0 0 5 ) 
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Project Reference 
Pav i 11 i o n 
n o n d 
n e 
Ba e c i I 
S e r p e n t 
by C 
14 .0 
4 L a n d Pack , J a p a n (1 9 9 7 ) 
by A t e l i e r H i t o s h i A b e 
Served as an exhibiting pavillion inside a museum, the 
irregular & wavy shape of the structure was out of a process 
which echoed with the surrounding landscape. 
4 .2 F o r e s t y H a l l , J a p a n ( 2 0 0 5 ) 
by Ta i ra N i s h iza wa 
The wooden space frame also served for the 
support of the outer glass curtain. 
w 
hi E x p o 2 0 0 5, J a p a n 
U n i v . o f A r t s + 
4 .3 K a i s y o F o r e s t V i e w T u b e , A i c 
by K i t a g a w a r a S t u d i o , T o k y o 
Y a s u h i k o I t o 
Designed for the Aichi Expo 2005 in Japan, 
this view tower emphasised with the 
absence of mechanical fixtures, where 
modular grid panels are prefabricated for 
ease of consturction. 
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5.0 F o r m An O b s e r v a t i o n To^we 
This is used to 
demonstrate the ability 
of building "up" using 
the modules 

/ v ^ 
N J 
Trial Form 
5.0 F o r m 2: A S h e l t e r 
This is used to demonstrate the ability to span using the modules 
kv^. 
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Preface 
Through a stepwisepracticeofconceptual 
model making, I've defined a basic Puzzle. 
When a sequence of specific operations 
is carried out, the Puzzles form a larger 
Unit, which in turn develop into a plane 
of structure. Strength of this structure 
is without connectors, the smaller 
Puzzles can form a larger span, which 
can be disassembled at ease. The Units 
can be prefabricated and can facilitate 
the mobility of the whole. 
My thesis emphasizes on the 
manipulation of the Puzzle itself, which 
turns into a Toy with only two Basic 
elements that can formulate the whole. 
A few possibilities are experimented to 
demonstrate how space can be defined 
with different strategies under the same 
principles. Challenge falls into realization 
of different structural possibilities out of 
repetitive singular Units. Methodology 
is through actual repeated testing and 
trials of working models. Properties and 
principles that control this unique system 
would hence be reviewed. 
Preliminary Study 
.0 Ancient Chinese Wood Puzzle 
Train wood craftsmanship 
Craft-out space within a joint 
Inspiration from G.T. Rietveld 
.2 Precedent Study 
Forest & Community Centre in Castrisch 
by RolfGerstlauer & Luger Molne 
.3 Joint in Construction 
•4 Joint Method 
tongue & groove glue 
.5 Ways to Achieve a Long Span 
TT TT 







2.0 Configuration of the Components 
3-stick configuration 
4 & 5-stick configuration 
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4.0 Orientation 
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4.1 Transformation in Form 
n n , 
1 1 J L 
n厂 1 1 L 1 J 
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4.2 Proportion 
4.3 Primary Element: Sectional Proportion 
I I I 
Modified Proportion 
O R I G I N A L 
1 = 1 
Slab Form 





4.4 Secondary Element: Form 
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Commencement from inside O Commencement at corner position 
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• Increment by individual sticks 
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5.3 Construction 
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5.4 Other Form 
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Enclosure 02 
03 Intersection 
04 A Cube 
06 Spatial Framework 
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6.0 Two Basic Toy Components 
Primary Element Secondary Element 
6.1 Methods for Differentiation 


















6.2 Two Basic Toy Puzzles 
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6.4 Spatial Trial: Prototype 
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